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Abstract
LONG-TERM OUTCOMES OF INFANTS IDENTIFIED AS BEING AT
HIGH

RISK OF

MALTREATMENT.

Jilda N.

Vargus, Vandana

Sundaram, John M. Leventhal. Department of Pediatrics, Yale University,
School of Medicine, New Haven, Connecticut.
Previous longitudinal studies of socially high-risk newborns have shown
increased rates of maltreatment in the preschool years; however, no data
are available about long-term outcomes. The purpose of this study was to
determine if maltreatment and placements outside the home are more
common in children up to fifteen years of age who were identified as being
at high risk of maltreatment at birth. A secondary goal was to ascertain
the occurrence of other negative outcomes associated with maltreatment in
childhood.

This study was a longitudinal, retrospective cohort design

involving 78 children identified in the newborn period in 1979-1980 at YaleNew Haven Hospital as being at an increased risk of child abuse or neglect
and 78 matched control children.

Medical records at four major health

care sites in the area were reviewed through the average age of 10 years to
gather information related to medical visits, injuries, admissions, and
various problems. The high-risk group was found to have higher rates of
maltreatment, both in each sub-category (physical abuse, sexual abuse, and
neglect/abandonment) and in the composite category with a relative risk
(RR) of 2.6 (95%CI 1.4, 5.0) for maltreatment throughout childhood.

The

high-risk group also had many more placements throughout childhood
(RR=3.9; 95%CI 2.3, 6.8) when compared to the control group.

When

placements and maltreatment are combined, the high-risk subjects were
three times more likely to have had either outcome during childhood

5

(95%CI 1.9, 4.7). We conclude that the system used to identify socially highrisk children at Yale-New Haven Hospital is a good predictor of
maltreatment and changes in caregiver. With effective methods to identify
high-risk children, interventions and services may be more usefully
targeted to families most in need.
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Introduction

Child maltreatment is a common and serious phenomenon. As many
as 3,000,000 American children are abused or neglected each year.

First

brought to public attention by Dr. Henry C. Kempe in 1962 as "the battered
child syndrome," child abuse has grown in recognition and concern in the
fields of medicine, public health, and public policy.

Under ideal

circumstances, no child would suffer from abuse or neglect, and much
research has been devoted to identifying appropriate venues through which to
work towards this mission.
Naturally, preventative efforts directed toward chidren who are likely
to be abused or neglected constitute an important step in curbing
maltreatment. Efforts to identify children who are at risk of maltreatment
are a primary means to target effective services and funds to families most in
need. To be optimally useful, reasonable predictors and indicators of likely
maltreatment should be ascertained in infancy or before. A body of research
has been devoted to this task and many studies have produced various tools
and data towards this goal.
Yale-New Haven Hospital implemented a program in 1967 intended to
help identify and follow maltreated children (Rowe et al, 1970). The DART
(Detection, Admission, Reporting, and Treatment originally, now Detection,
Assesment, Referral and Treatment) committee was formed of pediatricians,
social workers, and specialists in child development and child psychiatry to
investigate reports of child abuse and neglect. The program also provided for
a registry of all cases of confirmed or suspected maltreatment as well as cases
felt to be high risk of maltreatment. DART has been used to identify infants
in the neonatal period who are considered to be high risk and to enroll them
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in the registry.

The goal of this process is to provide closer medical

supervision and available preventative interventions to the families in
addition to early intervention should any maltreatment be detected.
DART referral is made by a social worker who has met the infant and
family through the hospital's pre- or postnatal care program or through a
clinician's referral. The social worker reviews the family's situation paying
attention to issues noted in the mother or infant's medical records and any
contacts they had with social services. Common reasons for suspecting high
risk of maltreatment range from a history of a sibling being neglected or
having failure to thrive or poor well child care to evidence that the mother is
psychiatrically impaired or abusing drugs.

Should the social worker

determine that the infant might have an increased risk of maltreatment, he
or she completes paperwork to register the infant.
The use of the DART program to identify high-risk children has been
examined in two prior medical student theses.

The first demonstrated

efficacy in indentifying infants who were later abused or neglected at a
higher rate than the general population, but did not include any comparision
group (Ross-Ascuitto, 1981). The second demonstrated efficacy in identifying
infants who were later abused or neglected or had a change in caretaker and
used a matched comparision group (Garber, 1985). The second study followed
the two populations to age three to four years. The value of the DART system
in predicting maltreatment and other outcomes once children are beyond the
toddler years has never been determined.

Furthermore, these long-term

outcomes are unexplored for high-risk newborns in general.
Therefore, the gums of this study are to clarify further the utility of the
postpartum assessment of risk of child maltreatment, and in particular the
DART system, in defining outcomes for these children. The purposes include:
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(1) to determine the efficacy of the DART system in predicting which children
will suffer abuse or neglect between the ages of three and fifteen years, (2) to
determine its efficacy in predicting which children will have a change of
caretaker during those years, (3) to investigate if the high-risk and control
groups vary in any other outcome measures known or believed to be higher
among maltreated children, including behavior problems, school problems, or
family problems, and (4) to examine the overall usefulness of the DART
program when used to predict any maltreatment or placement change
throughout childhood (from birth to fifteen years).
This study is a follow-up, retrospective longitudinal cohort study
involving review of all the subjects' medical records for the time frame
involved. The high-risk group was referred to DART at the time of birth in
1979 or 1980, and the control group is a matched comparison group. Both
were originally identified for the initial study (Garber, 1985) and studied
through the age of three to four years. A subset of 78 matched subjects from
each group was examined for this project. All children were followed, at least
during infancy, at one of the primary study sites.
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Review of the Literature

Children have suffered abuse and neglect since long before clinicians
began advocating for their safety. For centuries, some children have been
subjected to harm and injury under the guise of parental property rights or
child labor. Nonetheless, in this country, child maltreatment has only come
under the scrutiny and concern of the medical professions in the last fifty
years.
In that time, the efforts of physicians and other concerned persons
have secured protective services for many children and have resulted in
mandatory reporting laws throughout the nation.

Furthermore, child

maltreatment has become a widely recognized problem meriting attention.
Research continues to identify causes and outcomes of child maltreatment, to
improve diagnosis, and to propose treatment for children and families who
are affected. Although most of these problems still lack definitive answers,
considerable information has been learned over the years, even as new
avenues of investigation continue to open.

Definitions

Maltreatment is generally classified as physical abuse, sexual abuse, or
neglect.

Emotional or psychological abuse may also be considered part of

maltreatment.

The abuses can be thought of as harmful actions such as

poisoning or battering (physical), rape or incest (sexual), or denigration and
emotional attacks (emotional), while neglect consists of passive harm such as
poor health care or nutrition (physical), failure to protect (sexual), or lack of
affection or attention (emotional) (Stratton et al, 1988).
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Precise definitions of child maltreatment can present challenges when
viewed in cultural perspectives; however, certain guidelines and expectations
have developed to permit recognition and identification of abuse and neglect.
The Child Abuse Prevention, Adoption, and Family Services Act of 1988
defines physical abuse as "the physical injury of a child under 18 years of age
by a person who is responsible for the child's welfare, under circumstances
which indicate that the child's health or welfare is harmed or threatened
thereby, as determined in accordance with regulations prescribed by the
Secretary of Health and Human Services." Sexual abuse is defined by the
National Center on Child Abuse and Neglect as "contact or interaction
between a child and an adult, when the child is being used for the sexual
stimulation of that adult or another person." The U.S. Department of Health
and Human Services defines the many types of neglect as follows: "physical
neglect includes refusal of or delay in seeking health care, abandonment,
expulsion form home or not allowing a runaway to return home, and
inadequate supervision. Educational neglect includes permission of chronic
truancy, failure to enroll a child of mandatory school age, and inattention to a
special educational need. Emotional neglect includes such actions as chronic
or extreme spouse abuse in the child’s presence, permission of durg or alcohol
use by the child, and refusal of or failure to provide needed psychological
care."

Incidence and Prevalence

Child abuse and neglect are common problems.

The National

Committee to Prevent Child Abuse reports over one million children in the
United States are confirmed as victims of maltreatment each year (McCurdy
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and Daro, 1994). This reflects a rate of 1.5% of all children each year. Of this
maltreatment, 47% is neglect, 25% is physical abuse, 15% is sexual abuse, 4%
is emotional maltreatment, and 10% is other. In 1993, an estimated 1,299
children died from abuse or neglect, this is a rate of 0.002% of all children
each year.
Data from the Second National Incidence and Prevalence Study of
Child Abuse and Neglect provides rates of 2.11 new cases of sexual abuse and
4.95 new cases of physical abuse per 1000 persons per year (Cappelleri et al,
1993). Both forms of abuse were found to be more frequent in children older
than two years and less frequent in infants. Sexual abuse was more common
in girls and both forms were more common among poorer families.
Wauchope and Straus (1990) report data from the National Family
Violence Resurvey of 1985. Their results indicate that physical abuse occurs
in one to four percent of children each year. Physically abused children were
more frequently from blue collar families and had younger parents.
Abuse of older children and adolescents comprises approximately half
of all substantiated maltreatment cases. Adolescents are more likely to suffer
from sexual abuse and are more likely to be black (Powers and Eckenrode,
1988).
Studies of adults have revealed a history of maltreatment in about 15%
of men and 16-27% of women (DA Rosenberg et al, 1991).

Diagnosis

Children who have been maltreated may present with a wide variety of
injuries or other signs of their abuse or neglect. The most severe cases may
result in death.

Physical exam may reveal bruises or burns, intracranial
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bleeding, retinal hemorrhages, or acute abdomen. Further investigation may
demonstrate hematuria, fractures, or subperiosteal ossification (Newberger,
1993). Children may be denied adequate nutrition, medical care or emotional
attention. Furthermore, young children may suffer from non-organic failure
to thrive in which their growth and development are compromised without
any demonstrable illness but respond positively to separation of the child
from the family and home. Sexual abuse may result in injuries to the genital
area or sexually transmitted disease.

The long-lasting effects of child

maltreatment include those of other trauma:

scars, deformity, neurologic

damage, and disability.
Physicians may find the diagnosis of child maltreatment particularly
difficult.

The physical signs may be confused with other diseases or

syndromes, and parents or caretakers may appear genuinely concerned about
the injuries. When certain injuries are seen, careful investigation is merited.
These would include lesions shaped like hands, cigarette tips, or other
recognizable objects, retinal hemorrhages, intracranial hemorrhage
(particularly subdural), abdominal trauma, bums in particular distributions,
and many fractures. Parents may not reveal the true story of how the injury
came about and clinicians must be suspicious of any history which does not
seem consistent with the injury or the child's presentation.
Although physical remnants of child abuse such as limb deformity or
bum scars are undeniable and obvious sequelae, many of the other sequelae
of abuse are far from apparent at first glance.
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Outcomes

Research on outcomes takes two major forms.

Particular outcomes

may be investigated by looking for a history of maltreatment in persons
(generally adults) who have the outcome or they may be investigated by
comparing the incidence of an outcome in a group of persons (generally
children) who have been maltreated in the past and a non-maltreated group.
The present study ascertains frequencies of various outcomes that have been
associated with child abuse or neglect. The following section provides an
overview of research into outcomes that occur following maltreatment.
Studies of very young children who have been maltreated reveal
cognitive and physical deficits, developmental problems, and social
difficulties. In observing children ages 12 to 24 months, Egeland and Stroufe
(1981) found that abused or neglected children had higher rates of anxious
attachment to their mothers and demonstrated higher levels of anger,
frustration, and noncompliance than comparison children.

They also

described more aggressive behaviors among physically abused children and
more negative affect among neglected children. In follow-up studies at three
to five years of age, the children continued to demonstrate difficulties
including distractibility, noncompliance, low enthusiasm, and low persistence
in the physically abused group and negative affect, poor self esteem, low
creativity, and low flexibility in the neglected group (Egeland et al, 1983).
In assessing self-concept among preschoolers, Vondra et al (1990)
found that maltreated children had lower verbal IQ scores and less
competence in age-appropriate cognitive or physical activities than either
poor or middle-income comparison children. This difference was related to
both a history of maltreatment and a lack of available age-appropriate toys in
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the home. In addition, the maltreated children tended to exaggerate their
own physical competence and social acceptance even though they were
performing less well than their peers.

Another study of behavior in

preschoolers with a history of maltreatment revealed other troublesome
outcomes. Haskett and Kistner (1991) studied a group of maltreated children
who had been in day care for at least one year since their abusive incident(s)
and a comparison group. The maltreated children, aged three to six years,
were found to initiate fewer interactions with their peers, have a higher
proportion of negative social interactions (especially aggressive interactions),
and exhibit more deviant and withdrawn behaviors.
As children age, their cognitive and behavioral difficulties remain and
may intensify. Slightly older (seven to eight year old) abused or neglected
children were compared with a control group and found to have increased
aggressive behaviors (Reidy, 1977).

Abused children also related more

fantasy aggression, especially if they remained in their natural homes. These
findings were interpreted to support the social learning theory in that these
children incorporated aggressive and violent behaviors into their lives
because that was their personal exposure and their families' way of
interacting.

In interviewing mothers at a homeless shelter, Hughes and

DiBrezzo (1987) found that their children with a history of abuse or neglect
had more learning disabilities, more language delays, and less motor
coordination than the children of poor mothers in the community.

Their

findings may not be immediately generalizable, but do reflect some areas of
great concern in children with a history of maltreatment.
In a review of the developmental outcomes of child abuse, Augoustinos
(1987) found many concerning trends. These children have been found to
have mental retardation (usually secondary to the trauma of abuse),

15

emotional behavior disorders, abnormal behaviors, developmental delays in
language and reading, and lower IQs. They also display negative affect more
frequently, have poorer self-concept, and have fewer friends than
nonmaltreated children.
Wodarski et al (1990) conducted interviews in families with physically
abused, neglected, or nonmaltreated children, with an average age of 12
years. Abused or neglected children were found to have low overall school
performance and work and abilities that were considered below grade level.
Neglected children had the most severe deficits in these areas and also had
increased numbers of absences and high rates of poor home adjustment.
Abused children demonstrated many other difficulties including more
repeated grades, more problem behaviors, poor self concept, aggression,
delinquency, and high rates of poor adjustment in the realms of home, school,
peers, and self.
In closer scrutiny of social status in eight to twelve year old physically
abused children (and their classmates), Salzinger et al (1993) found that the
abused children had significantly lower social status in their peer group.
Although not uniformly true, the maltreated children were at high risk of
poor peer relationships, peer rejection, inaccurate understanding of their
social roles, and ineffective social networks. These children were prone to
fighting, meanness, and attention getting and demonstrated less leadership
and sharing than their classmates.

The investigators surmised that

physically abused school-age children have impaired social cognition and
attain a poor social status through many negative behaviors.

Oates et al

(1985) found similar results in a group of children admitted to the hospital
with history of abuse and a comparison group each with an average age of
nine years. The abused children had poor self concept, less ambition, fewer
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friends, and engaged in play with other children less often than the
comparison group. These studies illustrate increased rates of impaired social
interactions among maltreated children.
Psychiatric diagnoses appear to be far more common in maltreated
children. Five- to ten-year old children who had been abused or neglected
were compared with nonmaltreated children on a psychiatric diagnostic
interview administered to both parents and children (Famularo et al, 1992b).
They were found to have significantly higher rates of post-traumatic stress
disorder (up to 39%, odds ratio 20-46), attention deficit hyperactivity disorder
(odds ratio 11-12), and oppositional defiant disorder (odds ratio 11-22). The
odds ratios are presented as a range because the diagnoses were made from
both parental and child interviews.

They also evidenced more psychotic

symptoms, personality disorders, adjustment disorders, conduct disorder, and
mood disorders.
In a study of children ages five to sixteen years who were referred to a
pediatric abuse clinic for assessment after repeated abuse, Livingston et al
(1993) found high rates of several psychiatric diagnoses among the forty-one
patients. Behavioral disorders were common among male patients with over
half having a diagnosis of oppositional defiant disorder and conduct disorder
and nearly half having a diagnosis of attention deficit hyperactivity disorder.
Depression was diagnosed in almost half of the patients and nearly a quarter
admitted to suicidal ideation.

Post-traumatic stress disorder (PTSD) was

found in over half the sexually abused children and in one third of the
physically abused children; however, the difference in rates of PTSD
appeared to be related more to the number of stressors than to the type of
abuse. Furthermore, 58% of the patients had evidence of somatization with
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medically unexplained physical symptoms. Lastly, sexually abused children
had high rates of anxiety and psychotic symptomatology.
In a similar study of children referred to a sexual abuse clinic, McLeer
et al (1992) documented post-traumatic stress disorder in 43.9% of the
children.

The researchers also found partial symptomatology of PTSD in

many of the remaining children.

The frequency of PTSD was highest in

children who were victimized by their fathers or other trusted adults. These
findings demonstrate some of the severe psychiatric sequelae of sexual abuse
in a group of children with repeated episodes of abuse who were brought to
the attention of a specialty clinic.

It is reasonable to assume that these

children represent an unfortunate subset of maltreated children, although
these outcomes remain of interest in the whole population of children
suffering abuse or neglect.
Children in a psychiatric day treatment program were the focus of a
study by Kiser et al (1991). They found that a large number of the children in
their program had a history of maltreatment.

Among the maltreated

children, post-traumatic stress disorder was diagnosed in 55%.

The

maltreated children who did not fulfill criteria for PTSD were more likely to
exhibit externalizing behaviors such as delinquency and aggression and to be
depressed.
Rogeness et al (1986) evaluated a large group of children between the
ages of four and sixteen years who had been hospitalized for psychiatric
reasons. They found a history of abuse or neglect in over forty percent of the
patients. Abused boys and abused or neglected girls were found to have lower
IQs than the comparison children. Both abused and neglected children had
more symptoms and diagnoses of conduct disorder and borderline personality
disorder. In addition, they had more problems with concentration. Among
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boys, abuse was associated with aggressive behavior, homicidal ideation, fire¬
setting, and animal cruelty while neglect was associated with impaired
relatedness.

Although a lower family income was found in more

maltreatment families, the data suggested that it was not the low
socioeconomic status that determined the psychopathology. These findings
pertain only to children with psychiatric illness severe enough to merit
hospitalization, but the problems identified may well be of concern in many
abused or neglected children.
Some researchers have focused on adolescents with a history of
maltreatment. Riggs et al (1990) conducted a large population based study
on a non-clinical sample of high school students by questionnaire.

Of the

students studied, 13.3% related a history of maltreatment (5.2% physical
abuse, 5.4% sexual abuse, and 2.7% both).

When controlling for

socioeconomic status, the researchers found several problem behaviors
significantly associated with a history of maltreatment. Physically abused
high school students were more than three times as likely to smoke cigarettes
or use alcohol than their peers and were more than five times as likely to selfinduce vomiting or to report a suicide attempt. Sexually abused high school
students were three and half times more likely to be sexually active and were
over three times more likely to report a suicide attempt. These results are
particularly interesting because the sample was large (n=600) and was
composed of inner city high school students. The sample is not skewed to
severe cases or reported cases but relied upon self-report of maltreatment
events as well as the various outcomes measured. Thus, although causation
cannot be argued with these data, a clear association between maltreatment
and several worrisome outcomes was established.
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Williamson et al (1991) interviewed fifty pairs of mothers and
adolescents (age 12-17 years) with various histories (neglect, sexual abuse,
physical abuse, or no maltreatment).

The investigators found that

maltreated adolescents, when compared with non-maltreated adolescents,
had more attention problems, higher daily stress, and decreased family
cohesion. Other outcomes were more specific to the type of maltreatment.
Neglected adolescents had more extrafamilial problems like stress, social
isolation, and deviant peer groups and also had more overwhelmed mothers.
Sexually abused adolescents demonstrated more internalizing behaviors and
emotional problems. Physically abused adolescents had more externalizing
behaviors and rigid family functioning.
developmental

tasks

of adolescence

The authors proposed that the
required changes in familial

accommodation to independent activity and alterations in familial authority
structure and that many of these families were unable to successfully
negotiate these changes thereby creating tension that helped kindle the
episodes of maltreatment. The adolescent's response to abuse and neglect
was largely dependent upon the type of maltreatment endured.
Further research has been done among adolescents referred for drug
rehabilitation. Cavaiola and Schiff (1988) report a history of maltreatment in
30% of a group of 500 such adolescents. When they compared the abused and
nonabused patients in their facility, they found higher rates of acting out
behaviors, running away, sexual promiscuity, legal involvement, suicidal
ideation and attempts, homicidal ideation, animal cruelty, and psychiatric
hospitalization among the maltreated patients. The abused adolescents were
also more likely to be younger, to have started substance abuse at an earlier
age, and to have dysfunctional parents (divorce, chemical dependency, or
psychiatric history).
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Cunningham et al (1994) conducted an intriguing study of HIV risk
behaviors in various populations.

In interviews over several years, they

evaluated a large group of adolescents and young adults one quarter of which
had a history of sexual or physical abuse. These individuals had an average
age of onset of abuse in the early teen years. The investigators reported an
increased involvement in HIV risk behaviors, such as having risky or
multiple partners, not using condoms regularly, engaging in prostitution or
male homosexual behavior, and using intravenous drugs, among subjects who
had been physically abused or physically and sexually abused. This was true
during both adolescence and young adulthood. They did not find an increase
among sexually abused adolescents and young adults. This study provides
interesting information about behavior patterns that may be very damaging
to some maltreated children. A surprising finding was the lack of increased
risk behaviors among subjects with a history of sexual abuse despite a widely
recognized high rate of prostitution among these individuals once they reach
adulthood.
A large body of literature has been devoted to the violent and
aggressive sequelae of abuse, the so-called "cycle of violence." The association
between child maltreatment and delinquency has been well-researched
revealing a history of abuse in 9-29% of delinquents and a delinquency rate of
10-17% among maltreated children (Widom, 1989a). Widom reported a clear
increased rate of arrests for delinquency as well as adult criminality and
violent criminal behavior among persons with a history of maltreatment.
This association was highest among black and male individuals and higher
for the physically abused than the neglected. Nonetheless, the increase was
significant for all races and genders.
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In their review of predictors of male delinquency, Loeber and Dishion
(1983) found many related factors.

The most predictive signs included

parental family management and discipline styles as well as parental
criminality and child conduct problems and poor academic performance. This
reflects the theory that delinquency results from many separate influences
and that maltreatment may be just one of several important triggers toward
adolescent criminal and delinquent behavior.
Lewis et al (1987) have studied a group of incarcerated delinquents
and compared then with a nondelinquent control group. Through interviews,
they found many salient differences between the groups. The delinquents
had a prior abuse rate of 77.4% while only 12.9% of the controls reported
abuse. This abuse and family violence (also present in a higher percentage of
delinquents) were the most predictive factors for delinquency. In addition,
the delinquent group had more severe psychiatric symptoms, more minor
neurological impairments, more severe physical abuse in their histories, and
more changes in placement. This study group consisted of children who had
such severe difficulties that they were incarcerated. Although this cannot be
called an average group of "troubled" youth, the striking results may
demonstrate an intensified version of similar problems among other
maltreated children.
Widom (1989b) conducted a prospective cohort study of 908 reported
cases of child maltreatment with matched controls.

She examined arrest

records and found significantly higher rates of arrests and running away
when the subjects were juveniles and increased arrests in adulthood.

In

evaluating sex crimes in particular, she discovered that arrests for sex crimes
were highest in the physically abused (6.2%) and increased in the sexually
abused (3.9%) and the neglected (3.6%) when compared with controls (1.6%).

22

Prostitution was also increased among the sexually abused (odds ratio 27.7 vs
controls) and the neglected (odds ratio 10.2). Physically abused individuals
were more likely to be arrested for violent sexual offenses like rape and
sodomy (odds ratio 7.6). Thus, maltreated children do have substantial risks
for criminal behavior as they age. Nonetheless, Widom stresses the fact that
most maltreated children do not become delinquents or criminals (1989b).
The question of delinquency was examined for its relationship with
maltreatment and placement in foster care by Runyan and Gould (1985).
They found no significant difference in average crimes per person per year
when comparing maltreated children placed in foster care with maltreated
children who remained in their homes.

The study controlled for many

factors. They did find more criminal assault in the foster care group.

Of

interest, the number of placements correlated with the number of
delinquency convictions. The authors concluded that placement in foster care
resulted in no overall risk of juvenile delinquency and furthermore that
placement in foster care did not appear to offer any therapeutic benefit in
terms of curbing delinquent behavior. An additional finding of interest was
an average number of placements of 2.6 among the foster care group with
20% having greater than four placements, demonstrating another source of
inconstancy in the lives of many maltreated children.
Widom (1991) continued her research by looking for the factors that
predict which maltreated children become violent or criminal. In a study of
772 individuals with a history of maltreatment in childhood, she found later
rates of criminality of 43% and of violent crime of 10%. The most predictive
factor that could be gleaned from analysis of juvenile probation files was a
history of behavior problems (odds ratio 8). Other important factors revolved
around the family including criminal activity of the mother, alcoholism in the
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father, and residing with parents at the time of abuse. The finding regarding
behavior problems demonstrates a continuum of childhood acting out
behaviors evolving into delinquency and adult criminality.
An additional segment of the "cycle of violence" is the intergenerational
transmission of child abuse.

In an excellent review of the topic, Widom

(1989b) reports estimates of 7-70% when looking for a history of abuse among
persons who abuse their own children. She concludes that the best estimate
is approximately 30% of abused individuals who will go on to become abusers.
She also summarizes thirty studies of violence or aggression and
maltreatment and reports various results and methodological flaws. Widom
reiterates the facts that most abused persons do not become delinquent and
most delinquents were not maltreated; nonetheless, she concedes that a
consistent relationships appear to have been established between
maltreatment and aggression and problematic behavior. Similar conclusions
were found by Papemy and Deisher (1983) in their review of the topic.
Perez and Widom (1994) investigated long-term outcomes in a group of
adults (28 years old) with a history of maltreatment before the age of eleven
years and compared them with a control group. The entire maltreatment
sample demonstrated lower IQs and inferior reading skills with IQs generally
one standard deviation below the controls. IQ scores were largely predicted
by physical abuse and neglect status and reading just by neglect status.
Sexual abuse was not predictive of either outcome.

In further analysis,

abused persons were found to have completed fewer years of school and
reported

more

truancy,

more

grade

repetitions,

suspensions/expulsions than the control group.

and

more

This work with adults

provides compelling evidence for significant long-term sequelae in cognitive
functioning among maltreated children.

24
Thus, the outcomes of maltreatment are many. Studies cited above
demonstrate negative consequences for maltreated children in the realms of
cognitive functioning, social interactions, behavior, psychiatric problems,
school functioning, and criminality. Steele (1986), a psychiatrist who was
instrumental in bringing child maltreatment to the attention of the medical
profession, provides an insightful discussion of the many ramifications of
child abuse in his notes from Child Abuse & Neglect. In a more traditional
review of the long term consequences of physical abuse, Malinosky-Rummel
and Hansen (1993) compiled a lengthy list of troublesome sequelae. These
included aggression and violence, nonviolent criminal behavior, substance
abuse, self-injurious behavior and suicide, emotional and psychiatric
difficulties, and academic and cognitive limitations. Although many of the
studies they cited were of limited generalizability, frequently because they
involved very specific groups of patients, the overall picture is one of great
concern. The authors commented that some children seem to weather the
storm of abuse and neglect better than others and that the moderating
factors are as numerous and varied as the possible outcomes.
The above discussion of outcomes of child maltreatment provides a
great deal of information and ideas for things to investigate in any group of
maltreated children.

Risk Factors

The identification of risk factors has been a major goal of much of the
child abuse and neglect research. The reason for this emphasis is obvious: if
risk factors are found, then services can be targeted in an attempt to prevent
child maltreatment. The more specific and accurate the risk factor, the more

25
efficient the use of resources. This section addresses the various methods of
investigating risk factors and some of the important findings in risk factor
research.
The most useful studies of risk factors are carefully designed to
control for many biases and confounding factors (Leventhal, 1981b). To be
widely applicable and interpretable, research should use clear definitions of
abuse and the particular risk factors, as well as a specified control group with
equal demographic and clinical susceptibility. Risk factor status should be
ascertained in a bias-free manner. All exclusions should be examined and
omitted as necessary so as to avoid any bias. Lastly, care should be made to
permit equal detection of outcomes and to establish a clear temporal sequence
of the risk factor preceding the maltreatment. Kinard (1994) echoes these
concerns in her recommendations regarding methodology in maltreatment
research.

In addition, she advocates classification by various types of

maltreatment and long-term follow-up of study subjects. Very few studies
fulfill even a majority of the goals mentioned above, but the listing provides
important issues to examine when evaluating studies of risk factors.
Candidates for risk factors are identified in many ways. Frequently,
theories of causation of child maltreatment may provide a framework.
Browne (1988) delineates several models of causation.

The psychopathic

model centers on psychiatric problems in the parent as a genesis for child
abuse and neglect. The social and environmental model focuses on external
factors like poverty, isolation, and overcrowding as promoting family violence.
The special victim model targets child characteristics such as illness,
handicap, or neonatal separation as provocative of abuse. Lastly, Browne
describes a psychosocial model which integrates children, parents, and their
environment.

This more inclusive model proposes that many factors in
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conjunction with an adverse background may lead to a predisposition to
violence that may then be triggered by any of a number of precipitating
factors.

Thereby, one may readily recognize that a broad list of

characteristics and problems might be reasonable candidates for risk factors.
In a review of eleven longitudinal cohort studies (using a design
similar to the present study) of risk factors that were identified prenatally or
perinatally as predictors of child abuse or neglect, Leventhal (1988) concluded
that it is possible to predict maltreatment.

The studies he evaluated

generally followed children only through one or two years of life, but were
largely found to demonstrate efficacy of a predictive tool in that time frame.
Only two of the studies followed children through three or four years, and one
of those was the initial phase of the present study. The other was a study
that only demonstrated efficacy through the age of twenty-four months
(Altemeier et al, 1984). Leventhal explains that the risk factor tools usually
resulted in less than half the high-risk group actually sustaining
maltreatment and less than half the maltreatment occurring in the high-risk
group. He suggests that good predictors should have a positive predictive
value of at least 25%, a sensitivity of 40-60%, and a specificity of 90%.
Many different factors have been investigated as candidates for risk
factors, not all of which focused only on the perinatal period. In efforts to
identify possible risk factors for maltreatment, Famularo et al (1992a)
studied the medical and developmental histories of 61 maltreated five to ten
year old children and 35 comparison children. They identified several factors
that were far more common in maltreated children in their retrospective
assessment. These included neonatal issues and failure to thrive, difficult
temperament in infancy, hyperactivity, and behavior problems. In addition,
the maltreated children had more interpersonal difficulties frequently
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associated with mental illness. Lastly, maltreated children reported a history
of familial disruption with the child suffering mental illness or head injury
more frequently. Each of these factors may not be particularly valuable as a
risk factor assessment, but they do offer some clues to issues early in life that
may be particularly worrisome for abuse. The results of this study may not
be generalizable to all maltreated children as a large part of the maltreated
sample was from juvenile court and had been removed from their homes.
This type of intervention is likely to be employed only in severe cases of
maltreatment and these children may, therefore, represent a skewed sample.
Hergenroeder et al (1985) conducted a similar retrospective study of
maltreated and comparison children. They found no increase in prematurity
rates among maltreated children, but their research did reveal higher rates of
low birth weight, neonatal intensive care unit admissions, and lengthy
hospitalizations after birth (discharge after the mother). These are, clearly,
very specific criteria for high-risk children that may be of use in screening
tools.
Sherrod et al (1984) studied the relationship between illness and
maltreatment.

In examining data from a subset of a large study, they

determined that abused children demonstrated a higher rate of illness in the
early months which declined over time; their abusive episodes appeared to
occur after the bulk of their illnesses. Children with non-organic failure-tothrive (NOFT) had a similar pattern of illness but their NOFT did not
necessarily appear after the illnesses. Neglected children did not seem to
differ from comparison children. The authors conclude that illness may serve
as a stressful trigger for abuse in already stressed families.

This study

provides evidence for increased concern for infants with high rates of illness,
especially very early in life.
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In a study comparing children hospitalized for maltreatment episodes
with matched children hospitalized for acute illness, Smith and Adler (1991)
found several differences. The maltreated children were more likely to have
young parents and their parents more frequently had a personal history of
abuse.

The maltreated children were more likely to have been separated

from their mothers during the first year of life and had fewer other children
at home.

Parental stress was higher among maltreating families both in

terms of dissatisfaction with the marital relationship and recent stressful life
events. This study supports theories of young maternal age, parental abusive
histories, and stressful home situations as risk factors for abuse.
Interestingly, large family size has been cited as a risk factor in the past and
this study found smaller numbers of children in the home to be correlated
with maltreatment.
N.M. Rosenberg et al (1982) conducted a screen for high-risk children
in an emergency room setting. ER nurses evaluated all children under the
age of two years. Although only four percent of their original sample had a
maltreatment event during the surveillance period, they found three
significant predictors. These included abnormal parenting behavior, bruises,
bites, or bums, and unkempt appearance of the child. These factors were felt
to be useful risk factors in a population under two years of age. Due to the
small numbers actually maltreated and low sensitivities, this screen may not
be particularly helpful (Balaban and Goldfarb, 1983).
Many studies have focused on prenatal and perinatal risk factors for
maltreatment. Some early work on risk factors was done by Gray et al (1977)
in which they found that information gathered at the time of labor and
delivery as well as a prenatal interview and postpartum observation were
predictive of nearly 80% of maltreatment events. They found that unusual
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responses in the delivery room including passivity, hostility, disappointment
and lack of eye contact were good predictors of future maltreatment. They
went on to suggest the value of special well child care and health visitors for
high-risk children (Kempe, 1976).
In a study of predictors of maltreatment, Altemeier et al (1984a and
1984b) interviewed 1400 expectant mothers and followed their children to the
age of 21-48 months. The authors found that their high-risk group had five
times the incidence of nonaccidental injury than the comparison population.
The most predictive findings were the interviewer's subjective impression,
multiple changes of residence, untruthfulness during the prenatal research
interview, disturbed nurturance of the mother in childhood, and unwanted
pregnancy.

Of interest,

the researchers found that their high risk

determination was only predictive in the first two years of life.

They

suggested that this finding was due to changes in the mother over time or
perhaps due to a different type of predictor for abuse of older children. They
also proposed that older children's maltreatment may be better concealed and
thus not reach medical attention.

This study is unusual in that it did

evaluate efficacy over time. Unfortunately, their predictors were found to
lose their usefulness as children aged.
Brayden et al (1992) conducted a follow-up on the Altemeier study
discussed above.

They used the assessment instrument, the Maternal

History Interview-2, to create a high-risk group that was separated into a
high-risk control group and a high-risk intervention group (which received
extra services and well child care for the first two years of life). These groups
were compared with a low-risk control group.

In analysis, the high-risk

intervention group had the highest rate of neglect (greater than either of the
control groups) and a similar rate cf physical abuse as the high-risk control
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group (both being higher than the low-risk group).

Findings regarding

placement showed higher rates in the high-risk intervention and low-risk
groups. The researchers believe that the intervention resulted in increased
detection of the various outcomes in the high-risk group that received the
extra services.

They state that the high-risk label remained useful and

predictive, as they were able to identify a group with increased maltreatment,
but the intervention offered did not appear to reduce reported abuse or
neglect rates.
In a study of young maternal age as a risk factor for maltreatment,
Stier et al (1993) examined records for children born to mothers under
eighteen years and those nineteen and older.

They found the children of

young mothers were twice as likely to be maltreated and four times as likely
to have a change in caretaker. This study added to a large body of work on
teenage motherhood by documenting a clear increase in two adverse
outcomes.
In an earlier review of the same topic, Connelly and Straus (1992) did
not reach a solid conclusion on the risk of young motherhood for
maltreatment.

They conducted a large telephone survey to evaluate

maternal age and other risk factors and found that maltreatment, defined as
any of a group of physical punishments that often result in injury, was
associated with a young maternal age at birth (not at time of abuse) as well
as nonwhite race and higher numbers of siblings.

They also report no

relationship between maltreatment and low levels of education, single
parenthood, poverty, or young age of child. These factors have previously
been identified as risk factors in some studies. This study, by virtue of being
conducted by telephone, may have fewer impoverished families in the sample.
Young children have often been thought of as more frequent victims of child
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maltreatment. The authors suggest that their study may not have revealed
this difference because they conducted telephone interviews rather than
looking for evidence of abuse in medical or social service records.

They

believe that infants may sustain more severe injuries, and thus reach medical
attention more frequently, although they may not be victimized any more
often than older children.
As one might expect, however, the data on many of the risk factors are
not conclusive. In a retrospective study of maltreated children and matched
comparisons, Leventhal (1984c) did not demonstrate a relationship between
subsequent maltreatment and either gestational age or birth weight. He did,
nonetheless, find an association with lower maternal age.
Browne and Saqi (1988) conducted first a retrospective study to
construct a risk factor screening test and then a prospective study to evaluate
their instrument.

They found in the first phase of the study that several

factors appeared to be related to maltreatment.

These included parental

attitude of intolerance or indifference toward the child, history of family
violence or child abuse, social or financial problems in the family, poor health
in the child, and six others.

They determined that their checklist had a

specificity of 98% or 79% and sensitivity of 40% or 85% depending on whether
seven positive responses or four positive responses qualified for a high-risk
rating. They used only the numbers generated in their case-control study to
calculate sensitivity and specificity.

In use of the checklist in a group of

14,000 pregnancies, they found that 6.7% of the population qualified as high
risk. Six percent of this high-risk group later sustained abuse compared to
less than one percent of the remainder of the population. Furthermore, the
investigators conducted follow-up evaluations of all the cases of maltreatment
and determined that many of the cases that had not been identified as high-
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risk qualified for inclusion in the high-risk group at the time of evaluation for
the maltreatment. Many fewer of the maltreatment cases in the high-risk
group had switched to a non-high-risk classification at the time of
maltreatment evaluation.

To provide the best identification of high-risk

children, the authors advocate the use of a perinatal screen. Any families
with a high-risk rating should then be re-evaluated at 3-6 months to
determine the family’s perceptions of the child and the parenting skills and
again at 9-12 months for the infant’s attachment to the caregiver.
The Maternal Characteristics Scale was developed by Polansky et al
(1992). This assessment is intended to be completed by social workers who
know the candidate families well. It has been shown to detect differences
between neglecting and non-neglecting mothers but has yet to be employed or
tested in predicting neglect. This scale is an example of an instrument that
may be useful in the future; however, it is of limited applicability due to the
necessity of close social work involvement for its use. Should it be adaptable
to easy, ambulatory setting administration, its utility would be greater.
These studies demonstrate that many researchers have identified
useful risk assessment tools.

Although no risk factor analysis to date is

perfect, many have been shown to be efficacious in defined populations. In
addition, several risk factors appear to be largely generalizable in multiple
studies. The factors include neonatal problems such as illness or separation,
young maternal age, and a parental history of maltreatment, among others.
As discussed in the introduction, the Detection, Assessment,
Referral, and Treatment (DART) system at Yale-New Haven Hospital
incorporated many factors in assessing risk (Rowe et al, 1970, Ross-Ascuitto,
1981, and Garber, 1985). This system of referrals of high-risk newborns has
been shown to be effective in predicting maltreatment events.

Common
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reasons for high-risk newborns to be referred to DART include prior history of
maltreatment in the family, placement of a sibling in foster care, a sibling
with failure-to-thrive or poor well child care, a mentally retarded or
psychiatrically impaired mother, and a mother with substance abuse history.
Frequently, several reasons are given for referral and these are among the
more common reasons listed as the most serious.

Prevention

Once risk factors have been identified, services can be offered to
families who are most likely to need them. But this is not the only use of the
high-risk label. Very little research has been devoted to the meaning of the
high-risk label, beyond the knowledge that a greater percentage of these
children will be maltreated. Occasionally, other outcomes may be surveyed,
including placement and change of caretaker or hospitalization. The present
study evaluates many outcomes in high-risk children, hoping to clarify
further the true meaning of high risk in the context of one hospital's
prediction/detection program. As many of the outcomes associated with child
maltreatment are also associated with poverty, dysfunctional families, and
other factors that may be a part of a high-risk formula, one might well expect
high rates of these outcomes among high-risk children regardless of
maltreatment status.
Very little work has been done to investigate other outcomes associated
with a high-risk label besides maltreatment.

One study, of the same

population used in the present study, demonstrates differences in
hospitalization (Leventhal et al, in press). Children identified as high risk in
the perinatal period were found to have nearly twice as many hospitalizations
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before the age of four years as a matched comparison group. Additionally,
these children stayed in the hospital, on average, twice as long as the
comparison group.

Lastly, the high-risk children had more medically

inappropriate or social days spent in the hospital.

This solitary study

demonstrates the utility of a high-risk assessment in predicting an outcome
other than maltreatment or placement.
Of course, the primary rationale for high-risk identification is that
such children and families might receive interventions that would ultimately
decrease child maltreatment rates.

Prevention programs and early

intervention have been implemented in many ways and by many different
groups (Barth and Ash, 1986 and Dubowitz, 1989). Although the true and
long-term efficacy and most appropriate usage of these programs may still
merit evaluation, they remain an important, albeit young, piece of the
crusade against child maltreatment.
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Methods

This study is a follow-up of an initial retrospective, longitudinal cohort
study of a group of children first studied in 1984.

The cohort consists of

children identified as high risk for abuse or neglect and a matched
comparison group. The same cohort was examined again for this subsequent
study in 1994 and data collected on the intervening years. All the children
were born at Yale-New Haven Hospital between January 1, 1979 and
December 1, 1981.

Their medical records were reviewed to identify

information regarding episodes of maltreatment, changes in caretaker, and
medical, behavioral, family, or school problems.
The high-risk group consists of children who were identified by
clinicians during the initial newborn hospitalization.

These infants were

referred to the DART registry at that time because they were thought to be at
increased risk of abuse or neglect. To be enrolled in the study, these children
had to have remained on the DART registry (not put on "hold" or rejected by
the Committee) and have received at least some primary care at one of the
sites for this study before the age of six months. The sites included the Yale
Primary Care Center, the clinic at the Hospital of Saint Raphael, the Hill
Health Center, and the Fair Haven Community Health Clinic. Twins were
excluded from the study due to increased susceptibility to abuse.
The comparison group was obtained from the Yale-New Haven
Hospital computerized birth logs from the same period. The children were
matched for nearest date of birth that permitted a match for gender, mother's
race, and method of payment for the hospitalization (as an indicator of socio¬
economic status). When not all factors could be matched within a two month
window of the date of birth, race was dropped as a matching factor. Each
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comparison subject also had to have received at least some primary care at a
study site.

The initial study evaluated the incidence of maltreatment events in
each group to the age of three to four years and recorded information on
reasons for referral and provision of interventions. All available records from
Yale-New Haven Hospital (in-patient and out-patient Primary Care Center),
the Hospital of Saint Raphael (in-patient and out-patient), the Hill Health
Center, and Fair Haven Community Health Clinic were reviewed.

In this subsequent study, we reviewed all available records at the same
sites. Using the data from the initial study, we were able to determine the
age at which each child had last had a documented medical visit recorded for
the study.

Using this age, a date was determined for each subject after

which all visits were reviewed.

Yale-New Haven Hospital records were

surveyed first and data collected from all visits to the Primary Care Center,
Specialty Clinics, Emergency Department, or inpatient units.

The list of

patient names and birth dates was then searched on the computer logs of the
Fair Haven Community Health Clinic and the Hill Health Center (both the
main site and the Dixwell Clinic) and the clinic records were reviewed at each
office. Lastly, a similar computer search was done at the Hospital of Saint
Raphael and data were obtained from their out-patient, in-patient,
emergency department, and archived records.

Abstraction forms were used that permitted recording various
information for each subject. A basic demographic sheet was completed that
provided baseline information including birth date, gender, date of last visit,
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and sites of visits. Each medical visit was recorded separately and the date,
site of visit, age, reason for visit, diagnosis, and primary caregiver were
noted. At each visit, four major categories were reviewed: (1) had a change in
primary caregiver taken place, (2) was the child referred to DART or the
Department of Children and Families, (3) was the child admitted to a
hospital, and (4) had the child sustained an injury (need not be classified as
abuse or neglect)?

These will each be discussed below.

In addition,

information was recorded in seven areas, if they were mentioned in the text
of the visit. These included (1) involvement of social work and the reasons for
involvement, (2) concerns regarding growth, nutrition, or development, (3)
concerns regarding compliance, (4) concerns regarding family or family life,
(5) concerns regarding school performance or behavior, (6) concerns regarding
social or psychosocial well-being, and (7) concerns regarding antisocial or
delinquent activities.

For each of these areas, we noted if there were

concerns mentioned, improvement in a previously specified problem
mentioned, or positive statements recorded. There were also codes for each
specific concern. Any mention in the text of each visit record that related to
any of these areas was recorded.

For example, a child who was "well

developed, well nourished" received a positive rating for the first category
whereas a child whose mother was a known drug user (as noted in that visit
record) received a rating of concern and a specific code for "mother substance
abuse" in the fourth category. If a child had previously received a concern
rating for a problem and then a later visit noted improvement in that
problem, a rating of improved was recorded as well as the specific problem
code.
Additional information was recorded if any of the four major questions
above received positive responses.

If a change in primary caregiver was
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noted, further data recorded included date, relationship to subject of both
current and prior caregiver, duration of placement, reasons for placement
change, and involvement of DCF and/or DART. If any referral to DART or
DCF was noted, further data recorded included date, which type(s) of referral,
and reasons for referral.

If a hospital admission was noted, further data

recorded included dates of admission and discharge, reason for admission
(medical, social, psychiatric), disposition following discharge,

and

diagnoses/ICD-9 codes.
The last category that required supplemental information was Injury.
For each injury event (neglect was considered an injury event as well) further
data recorded included date, diagnosis, need for hospital admission, anatomic
site of injury, mode of injury, severity of injury, and cause of injury. The
diagnoses included over forty categories varying from laceration to foreign
body in respiratory tree to sexually transmitted disease. If more than one
diagnosis were appropriate, the more serious one was recorded. The mode of
injury codes were based on ICD-9 codes and included over two hundred
possibilities ranging from accidental poisoning by neuroleptics to accidental
fall from a shopping cart to purposely inflicted injury by another person in an
unarmed fight. The severity of injury codes designated each event as either
minor, moderate, serious, fatal, or not enough information.

Minor events

were those not requiring medical care including bumps, bruises, minor
lacerations, and minor bums. Moderate events were those requiring medical
attention including lacerations needing stitches, puncture wounds, most head
bumps, and most motor vehicle accidents.

Severe events were those

requiring extensive medical management including fractures, gun shot
wounds, and any condition requiring admission. The cause of injury codes,
adapted from Stier and Garber, included the following:
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1.

Definite physical abuse: distinct, consistent, and convincing

evidence from physical-radiologic exam and history indicate that physical
harm and/or pain were the result of adult aggression; reviewer must have no
doubt.
2.

Probable physical abuse: a preponderance of the evidence from

physical-radiologic exam and history indicate that physical harm and/or pain
were the result of adult aggression; reviewer may have mild doubt.
3.

Possible physical abuse:

aspects of history and/or physical-

radiologic exam suggest that physical harm and/or pain were the result of
adult aggression; reviewer may have moderate doubt.
4.

Physical neglect:

clear evidence for lack or lapse of reasonable

attempts to provide for child's basic needs such as food, clothing, and/or
shelter; focal injury may not necessarily have occurred.
5.

Supervisional neglect:

evidence from physical exam and history

strongly suggests that physical harm occurred as a consequence of
carelessness towards or serious deficit of attention to the child's safety,
activities, and/or environment, AND for which there is no suspicion of adult
aggression -- OR— the second episode of an injury which is attributed by
history to one of the events listed below as neglect/unintentional injury or to a
similar event which is not listed AND for which there is no suspicion of adult
aggression.
6. Health neglect: very poor health care or health practices leading to
easily preventable injury or disease.
7. Definite sexual abuse: distinct, consistent, and convincing evidence,
from medical findings and history, indicate the occurrence of inappropriate
sexual contact; reviewer must have no doubt.
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8. Probable sexual abuse: preponderance of the evidence from medical
findings and history indicate the occurrence of inappropriate sexual contact;
reviewer may have mild doubt.
9. Possible sexual abuse: certain aspects of medical finding and/or
history suggest that inappropriate sexual contact may have occurred;
however, the reviewer has a moderate or greater degree of doubt as to
whether inappropriate contact actually occurred OR there is insufficient
evidence to produce a judgment of greater certainty.
10.

Household violence:

injury occurring in the course of violence

directed at another person within the household; there is little or no suspicion
that adult aggression was directed at the subject.
11.

Neglect/unintentional injury:

occurrence that is likely to have

been preventable by reasonable parental supervision or parenting methods
AND for which there is no suspicion of adult aggression - OR -- the first
episode of an injury which is attributed by history to (and felt to be medically
consistent with) one of the events listed below or to a similar scale of event
which is not listed AND for which there is no suspicion of adult aggression:
burns from household objects, falls from a bed at less than nine months of
age, falls from a stroller, ingestions of harmful substances.

Exceptions:

supervisional neglect may be coded for a first episode and may not necessarily
be coded for a second episode depending on the role of supervisional deficits.
12.

Unintentional injury: occurrence that is unlikely to have been

preventable by reasonable parental supervision or parenting methods (non¬
neglect) OR which is unlikely to have resulted from adult aggression (non¬
abuse).
13. Motor vehicle accident, belted
14. Motor vehicle accident, not belted
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15. Motor vehicle accident, belt use unknown
16. Suicide/self-inflicted injury: injury or attempt at injury that was
purposeful and self-inflicted.
17. Dog or other bite (non-human): bite or laceration caused by a dog
or other animal (not insects).
18.

Aggression by other child: injury caused by another child's

purposeful and harmful actions.
19. Assault by non-parent adult: injury caused by a non-related, non¬
caretaker adult's purposeful and harmful actions.
20.

Assault by person of unknown age: injury caused by harmful

actions of an unknown or unidentified person.
21. Injured as a result of assaulting someone else: injury sustained in
the course of assaulting another individual and not a result of the other
individual's actions.
22. In a fight: injury sustained in a brawl or altercation with one or
more other individuals.
23.

Abandonment: leaving child with other caretakers without

adequate warning, plans, or intention to return.

All information was recorded onto abstraction forms from the medical
charts. A minority of the Yale-New Haven Hospital records were abstracted
by an assistant (HC); however, all the other records as well as the majority of
the Yale-New Haven Hospital records were abstracted by one investigator
(JNV). Data were collected for all available visits since the conclusion of the
initial study. A second investigator (JML) aided in coding the causes of the
injuries. After the first investigator abstracted all data, she recorded a brief
synopsis of the injury event, but left the codes for severity and cause blank
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until all study records had been abstracted. At that time, she reviewed all
injury events (the synopsis included the child's age and event information
only) and coded for severity and cause. Afterward, the second investigator,
blinded to the status of each subject (high-risk vs. comparison), reviewed the
same brief synopses of injury events and recorded an independent cause code.
If the two investigators' cause determinations did not match, the case was
reviewed by the two investigators together, and a consensus rating was
selected.
The dates of all visits were recorded and used with date of birth to
calculate each subject's age at the time of last recorded visit. Furthermore,
the number of visits for each subject was recorded. Subjects were labeled as
"having no information" if there were no visits since the initial study.
Subjects were identified as "lost to follow-up" if they had fewer than five total
visits recorded since the initial study (regardless of the dates) OR if they did
not have at least one visit after 1987.

The data were transferred from abstraction forms to computer
files by a clerical assistant (JR) and then translated for use with Statistical
Analysis System (SAS) by an investigator (VS).

Data were analyzed by

investigators (JV and VS) for frequencies of events, diagnoses, referral
reasons, and various parameters using relative risk and confidence intervals.

This study was reviewed and approved by the Human Investigation
Committee of the Yale University School of Medicine as protocol number 7568
and by the Human Investigation Committee of the Hospital of Saint Raphael
as protocol number SR-858. It also was reviewed by the Medical Director of
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the Hill Health Center and the Executive Director of the Fair Haven
Community Health Clinic and approved at those sites.
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Results

Demographics and Baseline Data

The study population consists of 78 children who were identified
during the newborn period as being at high risk of maltreatment and 78
matched controls. These groups were identified from a prior study and were
re-examined for this research. The matching variables are included in Table
1. The groups are well matched for date of birth, gender, race, and method of
payment for hospitalization.

Table 1.
Year of birth: 1979
1980
Gender:
Male
Female
Race:
Black
White
Hispanic
Payment: Title XDC
Self-pay
Other (insurance)

Demographics
High-Risk n (%)
41 (52.6)
37 (47.4)
41 (52.6)
37 (47.4)
51 (65.4)
20 (25.6)
7 (9.0)
71 (91.0)
4(5.1)
3 (3.9)

Controls n (%)
40 (51.3)
38 (48.7)
41 (52.6)
37 (47.4)
51 (65.4)
20 (25.6)
7 (9.0)
74 (94.9)
4(5.1)
0

During this study period (approximately ages 4-15 years), the groups
utilized the various study sites in similar proportions as documented in Table
2.

The types of visits (well child care, acute care, or specialty care) were

similar in the high-risk and control groups, as noted in Table 3. The control
group was slightly more likely to have had at least one visit for specialty care.
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Table 2.
Utilization of Additional Sites of Medical Care
Controls
High-Risk
n (%)
n (%)
14
(18.0)
18 (23.1)
Ever seen at HHC^
7 (9.0)
5 (6.4)
Ever seen at FHCHC^
20 (25.6)
21 (26.9)
Ever seen at HSR^
31
(39.7)
Ever seen at other site(s)
30 (38.5)
l=Hill Health Center, 2=Fair Haven Community Health Clinic,
3=Hospital of Saint Raphael

Table 3.
Number of Subjects with Various Visit Types
Controls
High-Risk
n (%)
n (%)
78
Total Number Subjects
78
48 (61.5)
Seen for Well Child Care
39 (50.0)
11 (14.1)
15 (19.2)
Seen for Well Child Care >3x
Seen for Acute Care
58 (74.4)
63 (80.8)
22 (28.2)
Seen for Specialist Visit
30 (38.5)

Length of Follow-up

The subjects were evaluated for the initial study at the average age of
forty months.

Records were reviewed in 1984.

At that time some of the

children were already lost from the system. In the ensuing years, additional
children have been lost to follow-up.
A number of subjects had no documented medical visits since the
surveillance period of the first study (three to four years of age), including 15
(19.2%) of the high-risk subjects and 10 (12.8%) of the control subjects. This
is summarized in Table 4. For this study, no subjects were excluded from
analysis regardless of status as "no new visits."
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Table 4.
Follow-up and Data Availability
Controls
High-Risk
n (%)
n (%)
78 (100)
78 (100)
Total in study
10 (12.8)
15 (19.2)
No new visits
68 (87.2)
63 (80.8)
Information available

At the time of data abstraction, 20% of the subjects were 13 years old,
45% were 14 years old, and 35% were 15 years old. The age at the time of
each subject's last medical visit has been summarized in Table 5. The highrisk and controls groups were fairly similar in age at last visit. The average
age at last visit for the subjects who had at least one visit during the present
study period was 141.1 months in the high-risk group and 129.0 months in
the control group. The average age at last visit for the entire sample was
118.0 months in the high-risk group and 114.9 months in the control group.
Outcomes of maltreatment or change in placement were recorded at ages as
high as 11 years 6 months and 15 years 4 months, respectively

Table 5.
Length of Follow-up
High-Risk
n (%)
Followed less than 6 months
78(100)
Followed through 6 months old
72 (92.3)
Followed through 1 year old
70 (89.7)
Followed through 2 years old
70 (89.7)
Followed through 3 years old
68 (87.2)
Followed through 4 years old
64 (82.1)
Followed through 5 years old
59 (75.6)
Followed through 7 years old
55 (70.5)
Followed through 9 years old
49 (62.8)
Followed through 11 years old
45 (57.7)
Followed through 13 years old
31 (39.7)
Followed through 15 years old
8 (10.3)

Controls
n (%)
78 (100)
78 (100)
76 (97.4)
69 (88.5)
68 (87.2)
66 (84.6)
64 (82.1)
54 (69.2)
49 (62.8)
39 (50.0)
24 (30.8)
5 (6.4)
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Outcomes during Present Study Period

The high-risk and control groups had a total of 830 and 912 medical
visits, respectively. These visits included a similar proportion of emergency
room visits and a similar number of visits for injuries as shown in Table 6.

Table 6.
Medical Visit Data
High-Risk
n (%)
830
Total number medical visits
265 (31.9)
Visits in ER
136 (16.4)
Visits for injuries

Controls
n(%)
912
283 (31.0)
138 (15.1)

When the primary diagnoses at each visit were analyzed, a few trends
were noted, see Table 7.

The high-risk and control groups had similar

numbers of children who had ever received a diagnosis of well child, wound
care, developmental delay, behavior problem, or sexually transmitted disease.
The high-risk group was more likely to have received a diagnosis of a
psychiatric nature (relative risk=4.0), to have been seen for counseling
(RR=4.5), and was statistically significantly more likely to have undergone
one-day surgery (RR=9.0). In addition, of the four pregnancies among study
subjects, all were in the high-risk group. The control group was more likely
to have been evaluated for headache, visual problems, and other
ophthalmologic problems.

48

Table 7.
Number of Subjects with at least one Visit for Specific Diagnoses
High-Risk
Relative Risk
Controls
n (%)
n (%)
95% Cl
44 (56.4)
37 (47.4)
0.8 (0.6,1.1)
Well child
Wound/bum care
15(19.2)
16 (20.5)
1.1 (0.6,2.0)
Counseling
2 (2.6)
4.5(1.0,20)
9(11.5)
One day surgery
9(11.5)
1(1.3)
9.0 (1.2,69)
Developmental Delay
4(5.1)
1.3 (0.3,5.8)
3 (3.8)
0.2
(.02,1.4)
Headache
6
(7.7)
1 (1.3)
Behavior problems
1.0 (0.2,4.8)
3 (3.8)
3 (3.8)
Sexually transmitted disease
3 (3.8)
3 (3.8)
1.0 (0.2,4.8)
Vision problems
5 (6.4)
1(1.3)
0.2 (.02,1.7)
Psychiatric Diagnosis
4(5.1)
4.0 (0.5,35)
1 (1.3)
Pregnancy
4(5.1)
0 (0.0)
Elevated lead levels
1(1.3)
3 (3.8)
0.3 (.04,3.1)
Ophthalmologic problems
0 (0.0)
4(5.1)

The frequency of various concerns and comments at medical visits are
summarized in Table 8. The first section of data displays the number of visits
that had concerns or comments mentioned. These data demonstrate that
high-risk children were more likely to have had a new contact with social
work initiated at the time of a medical visit (3.3% in the high-risk group vs.
1.1% in the comparison group). The high-risk group had a greater percentage
(8.8% vs. 4.8%) of visits at which concerns about their family or family life
were mentioned. The high-risk group also had a greater percentage (13.5%
vs. 7.1%) of visits at which concerns about their social well-being were
mentioned. Furthermore, the high-risk children were significantly less likely
to have positive comments about school or their social well-being mentioned.
There were no significant differences between the high-risk and control
groups in the areas of concern categorized as growth/nutrition/development,
compliance, or antisocial behaviors.
The second section of data includes the number of children who ever
had mention of the various concerns at any of their medical visits. This
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analysis also shows that high-risk children were more likely to have had a
new contact with social work initiated with 15.4% of high-risk children
having a new contact and only 8.9% of comparison children. Of the high-risk
children, 41% had concerns about their family or family life mentioned at one
or more medical visits, while only 21.8% of the comparison children had
similar concerns mentioned; this finding is statistically significant.

In

addition, more high-risk children than comparison children (35.9% vs. 23.1%)
had concerns about their social well-being mentioned at one or more medical
visits. The areas of growth/nutrition/development, compliance, school, and
antisocial did not have sizable differences in the frequency of concern.

Table 8.
Incidence of Various Concems/Comments at Medical Visits
High-Risk
Relative
Controls
n (%)
Risk 95% Cl
n (%)
912
Total visits
830
New Social Work Contact
27 (3.3)
10(1.1)
Growth Concerns
71 (8.6)
79 (8.7)
Growth Positive Comment
86 (10.4)
105 (11.5)
Compliance Concerns
81 (9.8)
70 (7.7)
Compliance Positive Comments
29 (3.5)
42 (4.6)
Family Concerns
44 (4.8)
73 (8.8)
Family Positive Comments
32 (3.5)
26 (3.1)
School Concerns
63 (7.6)
68 (7.5)
School Positive Comments
52 (6.3)
80 (8.8)
Social Concerns
112(13.5)
65 (7.1)
Social Positive Comments
55 (6.0)
32 (3.9)
Antisocial Concerns
13 (1.4)
12 (1.5)
Antisocial Positive Comments
4 (0.5)
3 (0.3)
78
Total subjects
78
12 (15.4)
1.7 (0.7,4.1)
New Social Work Contact
7 (8.9)
23 (29.5)
1.2 (0.8,2.0)
Growth Concerns
28 (35.9)
25 (32.1)
1.1 (0.7,1.7)
Compliance Concerns
28 (35.9)
Family Concerns
1.9 (1.1,3.1)
32 (41.0)
17 (21.8)
22 (28.2)
25 (32.1)
0.9 (0.5,1.4)
School Concerns
28 (35.9)
18 (23.1)
1.6 (0.9,2.6)
Social Concerns
1.0 (0.4,2.7)
7 (8.9)
7 (8.9)
Antisocial Concerns
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When we examined the reasons for the specific types of concerns noted,
several differences were revealed between the high-risk and comparison
groups. Nearly half of the initial social work contacts were made for issues of
abuse or questionable abuse or for issues about a “high-risk” social situation
in the high-risk cases. The most prevalent reason in the control group was a
need

for

the

child

to

receive

intervention

for

a

psychological/behavioral/adjustment (child-centered) problem.
The concerns about family or family life that were most frequently
mentioned included issues regarding placement or home situation (even more
common in the high-risk group), poor parenting/matemal-child interaction
problem,

and stressful home social situation for both the high-risk and

control groups. The high-risk group also included a high number of concerns
about the family regarding parental substance abuse, parental incarceration,
difficult interactions between a parent and members of the health care team,
a recent loss or death, and Department of Children and Families involvement
with the family. The only concern mentioned markedly more frequently in
the control group than in the high-risk group was parental unemployment.
The concerns regarding social well-being that were most frequently
mentioned included a need for counseling, aggressive behavior, sexual
activity, and unsafe sexual behaviors for both the high-risk and control
groups. The high-risk group also had a high number of concerns involving
enuresis, withdrawn behavior, pregnancy, self-injurious behavior, and
psychiatric diagnosis.
A wide range of concerns was mentioned in the realm of school. Both
groups had several mentions of children in special schools or special classes
(although these were both more common in the high-risk group), learning
disability, and behavior problems. The high-risk group had more mentions of
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problems interacting with peers, violent behavior, and suspension or
expulsions. Meanwhile, the control group had more frequent concerns with
educational delays (not being taught numbers, etc.), repeated grade(s),
attention problems, and the need for psychometric/educational testing.
Concerns regarding growth, nutrition, and development were most
commonly regarding obesity or developmental delay in speech or language in
both groups. Compliance related concerns were registered in equal numbers
in both groups for appointments not kept and for questions about regular well
child care.

The high-risk group had more mentions of failures to take

medication or complete prescribed therapy. Antisocial concerns were few but
tended to be in relation to fighting in both groups. The high-risk group did
have a few children mentioned for fire-setting behaviors.
Table 9 demonstrates the occurrences of three major outcomes during
the study period. The high-risk group had a higher frequency of referral to
DART/DCF with 11 subjects (14.1%) referred versus 4 subjects (5.1%) in the
control group (RR=2,75). These referrals were for a wide range of reasons
including questions of child maltreatment.
The second outcome was hospitalization. The high-risk group had a
significantly higher occurrence of hospital admission (26 subjects, 33.3% vs. 8
subjects, 10.2%) with a relative risk of 3.25, which was statistically
significant. The difference in the frequency of subjects admitted more than
once was not statistically significant.
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Table 9.
Occurrence of Major Outcomes
High-Risk
Controls
n (%)
n (%)
11 (14.1)
4(5.1)
Subjects referred to DART/DCF
4
Number of DART/DCFreferrals
13
8 (10.2)
Subjects admitted to hospital
26 (33.3)
5 (6.4)
Subjects admitted >once
4 (5.1)
14
Number of admissions
34
Subjects with placement change
32 (41.0)
9(11.5)
Subjects with >1 plcmt changes
8 (10.3)
1 (1.3)
Number of placement events
60
18

Relative
Risk 95% Cl
2.75 (0.9,8.3)
3.25 (1.6,6.7)
1.25 (0.4,4.5)
3.56 (1.8,7.0)
8.0 (1.0,62)

The markedly higher number of admissions in the high-risk group was
composed of a wide variety of diagnoses and procedures. Nearly half of the
admissions, 15 of the 34 events, were for surgery (PE tube insertion,
tonsillectomy and adenoidectomy, eye and ear surgeries, as well as
complicated plastic surgery and atrial septal defect repair among others).
Other admissions in the high-risk group were for psychiatric reasons,
gastroenteritis, and trauma. There were three pregnancy related admissions
(abortion, false labor, term birth) among the high-risk group.

Control

admissions included only one surgical procedure (fracture repair) and several
asthma exacerbations.

Psychiatric admissions composed the highest

proportion of control group admissions with four events (although only two
subjects had a psychiatric admission).

There were no minor surgeries or

gastroenteritis admissions in the control group and there was one admission
for head trauma.
The third outcome was a placement outside the home. The high-risk
group had significantly higher numbers of subjects experiencing any change
of placement/primary caregiver during the present study period with 32
children (41.0%) placed, while the control group had 9 subjects (11.5%) placed

.
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(RR=3.56).

This difference is statistically significant.

The groups also

differed significantly in the number of subjects with multiple placements as
the high-risk group had 8 subjects in this category versus only one control
subject (RR=8.0).
As demonstrated in Table 10, high-risk placements tended to be with
foster care (18.3%), maternal grandmothers (15.0%), other relatives (15.0%),
or a return to mother/parents (11.7%) and included a wider range of
caregivers.

The control group placements were more frequently with

maternal grandmothers (44.5%) or a return to mother/parents (22.2%). Highrisk children had more placements for adoption (3 vs. 0 controls) and in
residential facilities (2 vs. 0 controls).

Table 10.
Number of various Placements/Primary Caregivers
High Risk n (%)
Controls n (%)
Total number of events
18 (100.0)
60 (100.0)
Foster Care
1 (5.6)
11 (18.3)
Maternal Grandmother
8 (44.5)
9 (15.0)
Misc. Relative
2(11.1)
9 (15.0)
4 (22.2)
Mother/parents
7(11.7)
Paternal Grandmother
1 (5.6)
4 (6.7)
Adoptive family
0
3 (5.0)
Residential Facility
0
2 (3.3)
Other
1
(5.6)
7(11.7)
Unclear
1 (5.6)
8 (13.3)

The final major outcome was maltreatment events.

Data on injury

events are presented in Tables lla-c. An equal number of subjects in each
group experienced at least one injury event (49 or 62.8% in each group) and
the frequency of injury events did not differ significantly between the two
groups except for the highest level (7 or 8 injury events) in which the control
group had five subjects and the high-risk group had one, see Table 11a.
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Table lib displays the frequencies of each injury type within the highrisk and comparison groups. In terms of the number of events, all events
classified as maltreatment were present in higher proportions of total injury
events in the high-risk group when compared with the control group.

This is

true for the composite category as well as physical abuse, sexual abuse, and
neglect/abandonment individually.

The control group had significantly

higher numbers of events involving unintentional injuries. The two groups
did not differ significantly in the number of injuries classified as
neglect/unintentional injury.

Most other injury types were in similar

frequencies in both groups.
As demonstrated in Table 11c, the frequency of physical abuse included
four high-risk subjects and one control subject experiencing definite or
probable physical abuse (RR=4.0). The high-risk and control groups differed
with a higher frequency of sexual abuse with six high-risk subjects versus one
control subject experiencing definite or probable sexual abuse.

The neglect

(medical or supervisional) or abandonment events included six high-risk
subjects and two control subjects. The frequency of all maltreatment events
combined differed significantly between the high-risk and control groups with
a total of 14 high-risk subjects and four controls. This results in a relative
risk of 3.5 for maltreatment in the high-risk group.

Table 11a.
Injury Frequencies
High-Risk
n (%)
Subjects injured
49(100.0)
35 (71.4)
Subjects with 1-3 injuries
Subjects with 4-6 injuries
13 (26.5)
Subjects with 7-8 injuries
1 (2.0)

Controls
n(%)
49 (100.0)
34 (69.4)
10 (20.4)
5 (10.2)
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Table lib.
Frequency of Various Injuries
High-Risk
Controls
n (%)
n (%)
136 (100.0) 138 (100.0)
Total Number of Injury Events
1 (0.7)
4 (2.9)
Physical Abuse
1 (0.7)
7
(5.2)
Sexual Abuse
6 (4.4)
2 (1.4)
N eglect/Abandonment
4
(2.9)
17
(12.5)
All Maltreatment
6 (4.3)
Neglect/Unintentional injury
9 (6.6)
102
(73.9)
Unintentional Injury
81 (59.6)
Possible Maltreatment
1 (0.7)
1 (0.7)
0
Household Violence
1 (0.7)
2(1.4)
1 (0.7)
Motor Vehicle Accident
1 (0.7)
Suicide/Self-Injurious
1 (0.7)
10 (7.2)
Dog Bite
9 (6.6)
Aggression/Assault
14 (10.3)
11(8.0)
Unclear causation
2(1.5)
1 (0.7)

Table 11c.
Number of Subjects wi th Maltreatment Events
High-Risk
Controls
n (%)
n (%)
Subjects ever physically abused
4(5.1)
1(1.3)
Subjects ever sexually abused
6(7.7)
1(1.3)
Subjects neglected/abandoned
6(7.7)
2 (2.6)
Subjects ever any maltreatment
14(17.9)
4(5.1)

Relative
Risk 95% Cl
4.0 (0.5,35)
6.0 (0.7,49)
3.0 (0.6,14)
3.5(1.2,10)

Outcomes as measured since birth

When the data from this thesis are combined with those from the
initial study, occurrences of maltreatment and changes in placement can be
ascertained over the lifetimes of the study subjects.
The high-risk group demonstrated a higher frequency of maltreatment
in the initial study period, birth to four years of age, as well as during the
subsequent study period, four to fifteen years of age, as noted in Table 12.
The relative risk of maltreatment was 2.7 for the initial period and 3.5 for the
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subsequent period. When the totals are computed, 26 of the 78 high-risk
subjects (33.3%) were maltreated by the end of the combined study period
while 10 of the 78 control subjects (12.8%) were maltreated in the same time
frame (relative risk 2.60).

Table 12.
Lifetime Number of Subjects with Occurrence of Maltreatment
Controls
Relative
High Risk
Risk 95% Cl
n (%)
n (%)
78
78
Total number
19 (24.4)
2.7 (1.2,6.1)
Maltreated initial study
7 (9.0)
3.5(1.2,10)
Maltreated follow-up study
14 (17.9)
4 (5.1)
2.6 (1.4,5.0)
10 (12.8)
Total maltreated 0-15 years old
26 (33.3)
7 (9.0)
3 (3.8)
2.3 (0.6,8.7)
Maltreated follow-up study only
7.0 (0.9,56)
Maltreated in both periods
7 (9.0)
1 (1.3)

Table 13 displays the numbers of subjects who had a placement during
the study periods. The relative risk for this outcome in the initial study was
6.5. In the follow-up study period, high-risk subjects were over three and a
half times more likely to have a placement outside the home. When the time
periods were combined, high-risk children were found to be nearly four times
more likely to have a placement.

In fact, the majority of the high-risk

subjects had at least one placement, while less than one in six of the control
subjects had a placement.

Table 13.
Lifetime Number of Subjects with Occurrence of Placement
High Risk
Controls
Relative
n (%)
n (%)
Risk 95% Cl
Total number
78
78
Placement initial study
26 (33.3)
4(5.1)
6.5 (2.4,18)
Placement follow-up study
32 (41.0)
9(11.5)
3.6 (1.8,7.0)
Total placement 0-15 yrs old
47 (60.3)
12 (15.4)
3.9 (2.3,6.8)
Placement follow-up study only
21 (26.9)
8 (10.3)
2.6 (1.2,5.6)
11(14.1)
Placement in both periods
11(1.5,83)
1 (1.3)
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Data for both major outcomes, maltreatment and placement, were
combined for Table 14. The high-risk group had higher numbers of subjects
who had either outcome in the initial study (relative risk 4.0), in the follow-up
study (relative risk 2.5), and for the study periods combined (relative risk
3.0).

These relative risks are statistically significant.

High-risk children

were far more likely to have been maltreated or had a placement in both
study periods than were control children. Nearly two-thirds of the high-risk
group had at least one episode of either maltreatment or placement.

Table 14.
Lifetime Number of Subjects with Occurrence of N altreatment or Placement
Relative
High Risk
Controls
n (%)
n (%)
Risk 95% Cl
Total number
78
78
Either outcome initial study
4.0 (2.0,8.1)
32 (41.0)
8 (10.3)
Either outcome follow-up study
17 (21.8)
2.5 (1.6,4.0)
43 (55.1)
3.0 (1.9,4.7)
Either outcome 0-15 years old
51 (65.4)
17 (21.8)
2.1 (1.0,4.4)
Either outcome follow-up study only
19 (24.4)
9(11.5)
Either outcome in both periods
8.5 (2.0,36)
17 (21.8)
2 (2.6)
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Discussion

This study demonstrates the long-term efficacy of newborn screening
in identifying children at high risk of child maltreatment.

The DART

program, already known to be useful in identifying infants at risk of abuse,
neglect, or placements outside the home, is also useful for predicting the
same outcomes in children between the ages of four and fifteen years.
The study group of children identified as high risk at the time of birth
was found to have three and one half times more maltreated subjects during
the study period and to have a lifetime increase of 2.6 times the control
group.

The high-risk group had more subjects within each subset of

maltreatment when compared with the control group. These data support
the use of "DARTing" newborns as a screening tool not only for early
childhood abuse, as was previously demonstrated, but also for maltreatment
in school-age and adolescent children.
The high-risk subjects were also over three times more likely to go
through a placement during the time of study and eight times more likely to
have multiple placements.

When placements are investigated over these

subjects' lifetimes, the high-risk children were nearly four times more likely
to have had a placement outside the home. They were also far more likely to
have had a placement during both the initial study and the follow-up study.
These data indicate that children "DARTed" at birth are at a markedly
increased risk throughout their childhoods for the disruption that occurs due
to a placement with another caretaker.
When investigated for both maltreatment and placement outcomes,
55% of the high-risk group had one or both outcomes while only 21% of the
control group experienced either during the present study period.

This
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resulted in a relative risk of 2.5 for either outcome.

When the data are

combined with the initial study, the high-risk group was three times more
likely to have had either outcome during childhood. Nearly two-thirds of the
high-risk group had an episode of maltreatment or a placement change
during the study periods.

This contrasts with only about one fifth of the

control group. The use of the DART screening system in newborns is also
effective in predicting higher rates of one or both outcomes in combination.
Thus, this study demonstrates a powerful predictive tool in the DART
assessment. To calculate sensitivities and specificities for the study data, we
estimated that approximately 6% of the infants seen at Yale-New Haven
Hospital received a DART referral and high-risk label. This is based on a
yearly figure of 600 newborns and original data on numbers of referrals. As
shown in the table below, the DART assessment has an estimated specificity
of 94.8 to 97.3% depending on the length of observation and the outcome(s)
used. This means that between 94.8 and 97.3% of the subjects who did not
have the outcome were in the control (non high-risk group). Its sensitivity
varies from 13.9 to 20.0%, demonstrating that less than one fifth of the
subjects who had the outcome were in the high-risk group, and its positive
predictive value ranges from 18 to 65%.

The positive predictive value for

either outcome during childhood is 65.4%.

This means that most of the

children identified as high risk did experience at least one outcome event
(either maltreatment or change of placement).

Although 34.6% of the

children labeled as high risk did not experience either outcome, this is a
relatively low percentage. Furthermore, the high-risk label is unlikely to lead
to social stigma, although the actual reactions of patients and physicians are
not well understood. There is little reason to object to such a level of false
positives.
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Outcomes

Maltreatment
4-15 years
lifetime
Placement
4-15 years
lifetime
Either outcome
4-15 years
lifetime

Negative
Predictive
Value (%)

False
Positives

False
Negatives

(%)

Postive
Predictive
Value (%)

(%)

(%)

17.5
14.2

94.8
95.3

17.9
33.3

94.9
87.2

82.1
66.7

5.1
12.8

18.5
20.0

95.9
97.1

41.0
60.3

88.5
84.6

59.0
39.7

11.5
15.4

13.9
16.1

96.5
97.3

55.1
65.4

78.2
78.2

44.9
34.6

21.8
21.8

Estimated
Sensitivity

Estimated
Specificity

(%)

These values may be compared to those of the Browne and Saqi study
(1988) that had a somewhat similar specificity at 94% but higher sensitivity
at 67%. The positive predictive value of their study, however, was much
lower. Of note, their high-risk group also included approximately 6% of the
total population. The values for the present study easily fulfill the goals
proposed by Leventhal (1988) for positive predictive value (at least 25%) and
specificity (90%.) The sensitivies for the present study are low, reflecting a
high proportion of the defined outcomes occuring in non-high-risk children.
Nonetheless, DART assessment appears to be useful in identifying many
study children who are maltreated.
In addition, high-risk subjects were over three times more likely to be
hospitalized during the study period. The reason for this relationship is
unclear. The admissions were for surgical procedures in nearly half the
cases. It is unlikely that the control group would have had similar surgical
procedures that were not revealed in data collection as charts were reviewed
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at both hospitals in the greater New Haven area. The reasons why the highrisk group might have more surgeries performed are elusive. Perhaps these
children received somewhat more aggressive interventions due to their
known high-risk status. This theory might help explain some of the minor
surgical procedures like the placement of PE tubes or tonsillectomy. It does
not explain the higher rate of major surgeries like septal defect repair or
reconstructive plastic surgeries.

Furthermore, the high-risk group had a

higher number of non-surgical admissions, again for unknown reasons. The
small size of the study does not preclude these differences from being merely
the result of chance. Of note, in analysis of data from the initial study on
these populations, a similar relationship of nearly twice as many
hospitalizations in the high-risk group was also observed (Leventhal et al, in
press).
In the analysis of primary diagnoses at medical visits, high-risk
subjects were found to have more visits for surgery (as discussed above),
counseling, psychiatric diagnoses, and pregnancy. These trends may well
reflect a higher occurrence of psychiatric problems in the high-risk group.
Psychiatric problems are believed to be a common sequelae of abuse or
neglect.

It is unclear whether the higher occurrence in this high-risk

population is due to higher frequency of maltreatment directly or due to some
factor or factors that are associated with both maltreatment and psychiatric
difficulties. Pregnancy is also a problem "behavior" that may be associated
with child maltreatment. Again, the genesis of this finding is unknown. Of
note, control subjects had more diagnoses of headache and ophthalmologic
problems. Perhaps these children were brought to seek medical attention
more frequently by their parents for relatively minor problems such as
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headache. The reason for more eye problems in the control group may be
similar.
The present study revealed many trends that indicate outcomes
common in maltreated children are frequent in the high-risk group.
Concerns and comments at medical visits were indicative of several
discrepancies between the high-risk and control children. High-risk subjects
were more likely to be involved with social work, generally for issues of
maltreatment or a high-risk social situation. This may be a reflection of their
label of high risk, but probably also reflects, in part, a true increase need for
social services in this group. Of course, social services are an important part
of dealing with maltreatment and are generally employed in many families
with abuse or neglect.
High-risk subjects also had more concerns mentioned regarding their
family or family life. A large range of comments indicated many areas of
dysfunction among the families of high-risk children. Familial problems are
frequently cited as risk factors or antecedents to abuse, thus this finding may
be considered supportive of the high-risk label. Alternatively, some of the
reasons (such as involvement with the Department of Children and Families)
might signal a higher occurrence of maltreatment.
High-risk subjects had more concerns and fewer positive comments
about their social well being in their medical records. These findings are
particularly supportive of the theory that maltreatment -- or the risk of
maltreatment -- has far-reaching outcomes. High-risk children had many
problems that have been linked to maltreatment in prior research including
psychiatric diagnoses and a need for counseling, behavior problems
(aggression and withdrawal), self-injurious behavior, and pregnancy. Again,
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the increases may be due to the higher frequencies of abuse and neglect in
the high-risk population or may result from some aspect of being high risk.
Lastly, high-risk subjects were frequently found to have problems in
school, and had fewer positive comments about school in their records. Once
more, a wide range of concerns were identified including cognitive difficulties
(a need for special schools or classes), social problems, behavior problems, and
suspension or expulsions. These are all frequent outcomes of maltreatment
in retrospective research. The control group was more likely to have concerns
of education performance (delays in education, repeated grades, and need for
testing) in their records, perhaps reflecting a greater concern on the part of
their parents to educational accomplishment, and of attention problems.
Attention problems are often identified as an outcome of maltreatment. It is
unclear why the control group had more mentions of this difficulty, although
it is possible that the control parents were merely more likely to report
attention problems to healthcare professionals.
This study did not find enough reports of delinquent or criminal
behaviors in the medical records to draw any conclusions about these
behaviors in the study population. The most common antisocial concerns
involved fighting. The only finding of note is a history of fire-setting in a few
high-risk children. This is a common behavioral outcome of maltreatment.
This study supports the use of several previously identified factors,
ascertainable in the prenatal and perinatal periods, as risk factors for child
maltreatment. The reasons for referral in the study group include commonly
recognized risk factors such as family history of maltreatment, young
maternal age, failure-to-thrive, and poor well child care. This study provides
compelling evidence for using risk factor assessments that have already been
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found to be useful in infants and toddlers in school-age and adolescent
children.

Limitations of Study

This study has several disadvantages. First, as a retrospective study,
it suffers from a loss of subjects over time, thereby reducing the amount of
available data. Second, the actual information surveyed was in the form of
hospital and clinic charts that could not be expected to provide as much detail
or breadth as might have been desired were interviews or other personal
interactions used to obtain data.

The optimal circumstances in which to

conduct such an interview are unclear. The investigators frequently needed
to make judgments based on relatively little information. Third, this method
of data collection certainly does not adequately account for all possible
outcomes as episodes of maltreatment that did not involve seeking medical
treatment at one of the study sites would have been unrecorded and episodes
of placements not noted in any way in the medical records would also have
been unrecorded.

Therefore, one would anticipate actual rates of

maltreatment and placements to be higher than those reported in this study.
Fourth, the size of this sample is relatively small and does not permit
analysis of very uncommon outcomes. It also does not permit any substantive
conclusions on various subtypes of maltreatment.
The duration of follow-up in the two study groups may have affected
the results. It is possible that bias was introduced by the different lengths of
follow-up between the high-risk and control groups. Although the high-risk
group had more subjects who had no recorded medical visits during the study
period (thus making identification of outcomes less likely in this group), the
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high-risk group also had a higher average age at last visit (thus making
identification of outcomes more likely in this group). The two factors may
balance one another or may result in somewhat skewed reporting of study
outcomes due to different amounts of pertinent information between the two
groups.
Bias may also have been introduced by the label of high risk, in the
form of a DART stamp on each chart, being noticed by clinicians.

The

clinicians may have noticed this label and chose to record additional
information in the medical record or to respond differently. This would have
been true only for visits at Yale-New Haven Hospital and its clinic.

The

likelihood of this sort of defection bias is unknown.
Many of the findings regarding outcomes beg the question "is this a
result of maltreatment in the high-risk group or a result of something else?"
This question cannot be answered with the present data. One may surmise
that outcomes known to be more common in maltreated children ought to
appear more frequently in a population with increased maltreatment. That is
our belief; however, the actual causation of the outcome is unknown. Clearly,
this is a domain ripe for further research.
To strengthen the results of this study, it would be compelling to
investigate child protective service records (DCF) for episodes of referral and
documented maltreatment events as well as mandated placements. School
records would also add interesting information to this study regarding actual
school performance, truancy, and behavior problems. Individual interviews
of the study subjects might also permit further data collection on
maltreatment history, behavior problems, psychiatric difficulties, and
criminal behaviors. Lastly, juvenile justice records could provide data related
to arrests and delinquency among the study subjects.
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In conclusion, the present study demonstrates long-term usefulness of
the DART classification in predicting outcomes of maltreatment and
placements outside the home. Furthermore, subjects identified as high risk
by DART have higher rates of several outcomes of maltreatment including
school problems (cognitive and behavioral), social problems (psychiatric,
interpersonal, and behavioral), and a need for social support services. An
additional finding was a much higher rate of hospitalization and surgical
procedures among the high-risk group. The reasons for this association are
unclear.
This study contributes to the evidence that high-risk classifications for
maltreatment work.

Relatively straightforward assessments by clinicians

may be used to predict child abuse and neglect.

The DART system is

efficacious in predicting maltreatment, as well as change in placement, well
into adolescence. The challenge now present is to provide interventions to
these populations that will reduce the incidence of the adverse outcomes
described. Hopefully, for the sake of millions of children, success in these
endeavors will come soon.
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